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Abstract
From the general result obtained by D. Heckathorn 30 years ago we extract the (max-
imal) pomeron intercept in pure gluodynamics which is 1.163 and does not depend on the
QCD coupling.
The search for the pomeron is usually related with the abbreviation BFKL [1] which is,
loosely speaking, an approach to the Bethe-Salpeter equation in which the kernel is being
chosen in various approximations with the relatively recent result for the pomeron intercept in
NLO [2]











Result (1) depends both on the (arbitrary) renormalization scale and renormalization scheme.
Meanwhile, it was argued in [3] that intercepts of Regge poles in quantum field models
without any scale parameter in the corresponding lagrangian have to be invariant relative to
the effective coupling due to the renormalization group invariance. This general observation
has been explicitly demonstrated in the massless ϕ3
6
-model [4] where it was discovered that
due to the asymptotic freedom the “pomerons” constitute an infinite series of poles condensing
towards −1 with the rightmost intercept −0.063 independently of the coupling constant.
The further development in this direction was provided in paper [5] where the author had
obtained the similar result in pure SU(N) gluodynamics: pomeron poles condense towards
the limiting value j = 1. At t = 0 (here t is the invariant mass squared of the system of
two gluons) the solution of the Bethe-Salpeter equation (with the lowest order perturbative
renorm-invariant kernel1) for the gluon-gluon scattering amplitude [5] has poles at those values
of j defined from the equation
pi
2
(2k + 1) =
1
4b
N(j4 + 4j3 + 7j2 + 6j − 9)




1Point out that the t-channel singularities of the amplitude (Green function) in the j-plane must not depend
on the virtualities of the incoming gluons. Hence, solving the essentially non-perturbative problem of finding
these singularities at t = 0 one can consider the incoming gluons to have ultra-high virtualities that makes quite
sufficient the use of the lowest order perturbative renorm-invariant kernel approximation.
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We have calculated the value of the rightmost (k = 0) intercept numerically:
αmax
P
(0) = 1.163 . (3)
The “secondary pomerons” have the intercepts at 1.047, 1.027, ... etc.
This result is much better than that from (1) because it obeys the RG invariance. Note also
that it does not depend on the number of colors N either. It is quite close to phenomenological
values for the pomeron intercept used in literature. We do not think that (3) can be considered
as a good candidate for the genuine pomeron intercept which is not associated with any defi-
nite number of exchanged gluons in the perturbative sector. Nonetheless the above-discussed
singularities (which should be called “bare pomerons”) may be used for the construction of the
true non-perturbative pomeron(s).
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